REVERSE ENGINEERING THE "SONIC WEAPON"
Researchers say bad engineering, not a deliberate attack, may be to blame at the U.S. embassy in Cuba tortion occurs when two signals having different frequencies combine to produce synthetic signals at the difference, sum, or multiples of the original frequencies.
When signal processing equipment behaves in a nonlinear way, it can cause this type of distortion. For example, Fu says, microphone circuitry can exhibit nonlinear behavior, and waves propagating through air can also behave in a nonlinear fashion. "As acoustic waves containing multiple frequencies travel through a nonlinear system, you can get these bizarre ripples in the spectrum of the signal," he explains. "At the same time, intermodulation distortion can produce lower-frequency signals than the original signals. In other words, inaudible ultrasonic waves going through air can produce audible by-products."
Yan followed up the simulations with lab experiments, in which he used two ultrasonic speakers, one emitting a signal at 25 kHz and the other at 32 kHz. When he crossed the two signals, it produced the telltale high-pitched sound at 7 kHz, which was equal to the difference between the two speakers' frequencies-and the same frequency as in the AP audio. In a nod to the Internet meme "rickrolling," Yan was even able to embed an ultrasonic version of the Rick Astley SONIC MYSTERY: At least 24 employees of the U.S. embassy in Cuba heard high-pitched sounds between December 2016 and August 2017, and suffered injuries thought to be related to the noise.
song "Never Gonna Give You Up," which became audible at the point where the two signals crossed.
Having Academics have high hopes for ferroelectric materials. Adding a single layer of these materials, which have unusual electrical properties, to today's transistors could radically decrease the power consumption of chips.
But as engineers presented the latest research on ferroelectrics at the IEEE International Electron Devices Meeting (IEDM), in San Francisco in December, the mood in the room fluctuated between excitement and doubt.
Many in industry are skeptical about the benefits of ferroelectrics. Still, the IEDM meeting made it clear that semiconductor companies are now paying attention. Researchers from GlobalFoundries presented data on the performance of ferroelectricfrosted transistors made using their 14-nanometer manufacturing technology.
The magic of ferroelectrics is their potential to free engineers from the "Boltzmann tyranny," named for Ludwig Boltzmann, who did foundational work in thermodynamics, says Aaron Franklin, an electrical engineer at Duke University, in North Carolina. To boost the current through a traditional field-effect transistor by a factor of 10 at room temperature, engineers must apply at least 60 millivolts. This sets a lower limit on transistors' power consumption, which engineers dream of limbo-ing under. Getting a strong signal at lower voltages would save power and enable longer battery lives.
Operating at lower voltages will be necessary for engineers to further shrink transistors. As they get smaller, they do a worse job of shedding heat. Shrink them too much and the overheating transistors will melt. Running transistors at lower voltages keeps temperatures in check.
FERROELECTRIC TRANSISTORS: THE ULTRALOW-POWER SOLUTION?
Doubts linger over their ability to jump from lab to fab "Given all the possible explanations, this definitely seems the most plausible and the most technically feasible" -Fadel Adib, MIT
